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Study Area Results and discussions 

Danube river has a length of 2870 km, draining an area of 817.000 km2, with a 
mean annual discharge of 6537 m3 s-1. Danube delta developed in the north-
western part of the Black Sea where the river flows into the sea through three 
main branches from north to south: (a) Chilia, which transports approximately 
58% of the water and sediment discharge; (b) Sulina, the major waterway, 19%, 
and (c) Sfantu Gheorghe, 23 % (see the map).  

Sediment cores were collected from Iacob and Cruhlig lacustrine units until 1 m 
depth using gravity corers. They were further subsampled in layers of 1 to 3 cm 
for alpha and gamma spectrometry investigations. 

Methodology 

 

Preliminary results obtained from two cores sampled from Iacob lake 
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Constant rate of supply (CRS) model 
 

The method was applied on lacustrine sediments from Danube Delta. The constant rate of supply (CRS) model was used, 
considering the flux of Pb-210 to the sediment constant. Cs-137 has been used as time marker of the two major radioactive 
depositions in the region, originated from Chernobyl accident and nuclear test in the atmosphere.  
The two Cs-137 peaks corresponding to the Chernobyl accident (1986) and to the maximum nuclear test fallout (1963) were found 
in each sediment column.  

Alpha spectrometry 
•After drying and homogenization, Po -209 was 
added to determine the chemical recovery.  
•The dried sediment (0.5 g) was digested using a 
mixture of HNO3, HCl and H2O2 and evaporated 
to near dryness.  
•The sample residuals were treated three times 
with this mixture and evaporated to near dryness.  
•Finally, the samples were dissolved in 50 ml of 
distilled water and the pH of the solution is 
adjusted to 1-2 with HCl.  
•Po -210was spontaneously deposited on the 
stainless steel discs, at a temperature of 82°C by 
continuous stirring . 
•The samples were measured using an ORTEC 
SOLOIST alpha spectrometer with PIPS detector.  
 
 
Gamma spectrometry 
• The Cs-137 and Ra-226 activities (Bq kg-1) were 

measured by non-destructive direct gamma 
spectrometry (after Rn-222 and Ra-226 
reached equilibrium).  

• The measurements were performed using an 
HPGe ORTEC n-type detector with beryllium 
window.  

• Decay corrections were applied with the 
sampling date.  

Fig. 1. Sampling points from 
 Iacob lake. 

 

Fig. 2. 210Pb chronologies for both  
sediment columns (IA3 and IA4). 

Fig. 3. 210Pb chronology and 137Cs 
depth profile for the IA3 sediment 

core. 

Fig. 6. Depth profile of 210Pb and 137Cs 
 for IA3 sediment core. 

Fig. 4. The chronological sedimentation 
rates for IA3. 

Fig. 5. The chronological sedimentation 
rates for IA4. 
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Aim of the work 

This work presents preliminary results of high resolution radiometric dating on lacustrine sediments from the Danube Delta (Romania). To our knowledge, no detailed study on the sedimentation processes and the 

associated morphological changes in the Danube Delta was performed until now. The general objective of this research project is promoted in the context of the international preoccupation dealing with the relationship 

between the human society and the natural environment changes. Therefore, one of the main objectives of our work is the determination of sedimentation rates in lacustrine units from Danube Delta area, in order to 

investigate the temporal variation of the rivers solid discharges. The present study attempts to establish the feasibility application of Pb-210 method to date recent sediments and to estimate a reliable temporal 

distribution of this radionuclide. Additionally, Cs-137 measurements will provide a useful independent time marker for validation purposes.  

• The 210Pb dating method was applied successfully for lake sediments from Danube Delta and the obtained sedimentation rates 

reflect the variation of the sediment budget caused by flooding or by human activity. 

•  The 210Pb derived ages in each sediment column and 137Cs data are in good agreement.  

• The main findings of our study show that the major sedimentation sets are correlated with natural and anthropic events (dam 

construction and major floods) documented so far.  

• This fact points to the need for further similar data from diverse locations from within the Danube delta and Danube basin for 

comparison study needed for distinguishing between various sediment source and event associated to each depositional set. 

Future work will be focused on the  determination of the 
magnitude of the anthrogenic influence on the basic processes 
that regulate the dynamic behavior of the sedimentary system 
from different lakes from Danube Delta. 

Conclusions 


